Introduction {#sec1-1}
============

About 20% epilepsies are drug resistant and intractable11. In this group of patients some form of surgery is usually needed either to cure epilepsy or to improve living standard by better control of epilepsy with drugs. The idea of surgical treatment for epilepsy is not new. However, widespread use and general acceptance of this treatment has only been achieved during the past three decades. Improvements in imaging resulted in an increased ability for preoperative identification of intracerebral and potentially epileptogenic lesions. High resolution magnetic resonance imaging plays a major role in structural imaging. EEG (especially video EEG), MRI and other functional imaging usually help in identification of epileptogenic zone or foci. Today, epilepsy surgery is more effective and conveys a better seizure control rate. It has become safer and less invasive, with lower morbidity and mortality rates.[@ref22]

Here we report our initial experience of intractable temporal lobe epilepsy surgery (amygdalohippocampectomy) with divergent medial temporal lobe pathologies in Bangladesh where epilepsy surgery has just started with limited resources.

Pre operative workup {#sec1-2}
====================

Patients with intractable TLE were referred from our neurology side and we went for complete history, clinical examination, high resolution MRI of brain(1.5 Tesla unit, 5 mm axial FLAIR , 5 mm coronal FLAIR images along other routine images were taken), interictal scalp EEG and neuropsychological evaluation for intelligence, attention, visual and verbal memory, language, and higher verbal and visual reasoning routinely. Only those patients with a definite temporal lobe lesion/s on MRI along with concordant interictal epileptiform discharge from the same temporal side were taken up for surgery. Wada test was not done in any case. Facilities for Video EEG, PET, SPECT, neuronavigation were not available.

Surgical resection {#sec1-3}
==================

These cases were our initiation of epilepsy surgery and possibly foundation for development of full blown epilepsy surgery in Bangladesh. Though there might be alternative surgical options, in all five cases we went for amygdalohippocampectomy plus standard ATL with or without lesionectomy.

Case presentation {#sec1-4}
=================

Case 1 ([Figure 1](#F1){ref-type="fig"}): {#sec2-1}
-----------------------------------------

A 11 year old right handed high school girl presented with sudden development of uneasiness, perception of smell of kerosene, followed by loss of awareness of surroundings for a period of 1-2 minutes for last 20 months. Initially the episode of seizure were around 3-4 attacks per week but later it increased to 10-12 attacks a day. She had no significant past events related to present disease. There was no significant event in her birth process and family history was negative for such type of disease. She had no complaints suggestive of intracranial space occupying lesion or raised intracranial pressure. Complete physical and neurological examination including higher mental functions revealed no abnormality. Scalp EEG recording showed epileptic spikes originating from left centro-temporal region. MRI of brain showed features of left amygdalo-hippocampal mass lesion (1×1.5×1cm) suggestive of low grade glioma. She was on two anti epileptic drugs (AED) \[Carbamazipine and sodium valproate\] for the last 16 months but seizure frequency did not reduce rather it increased further.

![MRI of brain T2 weighted images. A-axial &B-coronal showing right amygdalohippocampal tumor. C&D-MRI T2 weighted images after amygdalohippocampectomy and standard anterior temporal lobectomy. E- Patient after operation showing operation site. F-Histopathology (Microphotograph of ganglioglioma)](AJNS-5-10-g001){#F1}

She underwent amygdalohippocampectomy with lesionectomy plus standard anterior temporal lobectomy. Histopathology revealed grade-1 ganglioglioma. Postoperatively she recovered uneventfully. She was put on carbamazipine 100mg tablet thrice daily that was tapered and stopped 4 months after operation. She has been seizure free for last seven months. Post operative MRI of brain at the end of 4 months after operation showed no residual or recurrent tumor and there was no visual field defect or nominal aphasia.

Case 2 ([Figure 2](#F2){ref-type="fig"}): {#sec2-2}
-----------------------------------------

A 13 years old girl presented with sudden staring followed by unconsciousness and tonic-clonic convulsions involving left upper and lower limbs since birth. All these events persisted for only 40-50sec.She had history of mild birth asphyxia. Her family history for such kind of illness was negative. Her parents visited several physicians both in the country and abroad. She took several AEDs in combination for several years without significant improvement in seizure control. There were 25-30 seizure attacks per day even with multiple AEDs (Carbamazepine + Phenobarbitone + Valproic acid).Scalp EEG revealed abnormal epileptic spikes originating from right centro-temporal region. MRI of brain showed features suggestive of right mesial temporal sclerosis.

![A-MRI of brain (FLAIR) coronal image and B-Axial mage showing right mesial temporal sclerosis (MTS) with compensatory dilatation of temporal horn in comparison to left temporal horn. C&D-MRI of brain T1 weighted images coronal and axial view respectively after amygdalohippocampectomy and standard anterior temporal lobectomy.](AJNS-5-10-g002){#F2}

She underwent right amygdalohippocampectomy plus standard anterior temporal lobectomy. Postoperatively she recovered uneventfully. She was put on carbamazipine 100mg tablet thrice daily that was tapered 4 months after operation. She is seizure free for last six months while on carbamazipine 100mg 12 hourly.

Case 3 ([Figure 3](#F3){ref-type="fig"}): {#sec2-3}
-----------------------------------------

A forty one years old right handed cultivator presented with history of sudden onset uneasiness followed by smell of rotten meat for a period of 10-15 sec for last 2 months with 3-5 episodes of such events per day. The neurological examination including higher mental functions was normal except left sided extensor plantar and positive Hoffman signs. Scalp EEG recording showed epileptic spikes originating from right centro-temporal region. MRI of brain showed features of left amygdala mass lesion (2×1.5×1cm) suggestive of glioma that was compressing right cerebral peduncle. He underwent amygdalohippocampectomy with lesionectomy plus standard anterior temporal lobectomy. Histopathology revealed grade-3 (anaplastic) ganglioglioma. Postoperatively he developed left sided hemiparesis that recovered within seven days. He was put on carbamazipine 100mg tablet thrice daily and was advised radiotherapy but patient\'s relatives refused it. He was seizure free for 02 months but after that the seizure episodes returned along with left sided weakness and features of raised intracranial pressure. Follow up CT scan of brain at the end of 4 months showed huge recurrence of tumor. The patient expired five months after operation.

![A-Preoperative MRI of brain T2 weighted axial image showing right amygdala growth suggestive of glioma. B-Immadiate post operative CT scan of brain axial view showing haematoma in right temporal region that caused temporary hemiplegia. (4 months after the surgery, the patient succumbed to a recurrent Grade-III ganglioglioma)](AJNS-5-10-g003){#F3}

Case 4 ([Figure 4](#F4){ref-type="fig"}): {#sec2-4}
-----------------------------------------

Patient KS (26 years old, right handed house wife) presented with epigastric discomfort with feeling of hunger followed by loss of awareness of surroundings with lip smacking for a period 90-120 sec for last 5 months. Initially these events were less frequent (1-2 attacks/week).She was taking AEDs (Carbamazipine+Phenytoin) for last 4 months. But recently frequency of seizures increased to 4-5 attacks/day. Her general, systemic and neurological examination including higher mental functions was normal. Scalp EEG showed epileptogenic focus in left temporal region. MRI of brain showed left antero-inferio-medial temporal hyperintense lesion of 2×2×1.5 cm mass effacing left temporal horn. She underwent amygdalohippocampectomy with lesionectomy plus standard anterior temporal lobectomy. Histopathology revealed tuberculosis. Postoperatively she recovered uneventfully and anti-tubercular therapy was started. She was put on carbamazepine 100mg tablet thrice daily, which was tapered and stopped 4 months after operation. She is seizure free for last five months. Post operative MRI of brain at the end of 4 months showed no residual or recurrent lesion and there was no visual field defect or nominal aphasia.

![MRI of brain T1 weighted images A-axial view and B-coronal view showing hyperintense left anterior medial temporal lobe lesion causing TLE, C- Histopathology (Microphotograph showing tuberculosis), D-MRI of brain T2 weighted coronal image after left sided amygdalohippocampectomy and standard anterior temporal lobectomy.](AJNS-5-10-g004){#F4}

Case 5 ([Figure 5](#F5){ref-type="fig"}): {#sec2-5}
-----------------------------------------

A 12 years old boy presented with sudden transient global headache, nausea followed by unconsciousness for 1-2 minutes. He regained consciousness but was unaware of time, place and person for another 3-5 minutes. He was suffering from this event repeatedly for last five years. Initially there were 12-15 attacks per year that increased to 3-5 attacks per day even while he was on adequate AEDs treatment (Carbamazipine+Sodium Valproate). His family history was negative for such kind of illnesses and his birth history was normal. Scalp EEG revealed abnormal epileptic spikes originating from right posterior centro-temporal region along with right anterior temporal slowing. MRI of brain showed features of right mesial temporal sclerosis (Right temporal horn apparent dilatation, decreased hippocampal volume and punctuate hyperintensity in hippocampus) and right temporal lobe hypoplasia along with large anterior temporal arachnoid cyst (4x4x5cm) without mass effect.

![MRI of brain A- Coronal image (FLAIR) showing right mesial temporal sclerosis (MTS) with compensatory dilatation of temporal horn in comparison to left temporal horn with anterior temporal arachnoid cyst and right temporal hypoplasia. B- Axial image (T2W) showing right mesial temporal sclerosis (MTS).C- Axial T1W image showing large right anterior temporal arachnoid cyst. D-Postoperative MRI of brain with T2 weighted axial image after amygdalohippocampectomy with excision of arachnoid cyst and standard anterior temporal lobectomy.](AJNS-5-10-g005){#F5}

He underwent right amygdalohippocampectomy plus standard anterior temporal lobectomy with excision of arachnoid cyst. Postoperatively, he recovered uneventfully. He was put on carbamazepine 100mg tablet thrice daily after operation. He is seizure free for last three month with carbamazepine. He has no clinical or perimetric visual field defect.

Discussion {#sec1-5}
==========

William MacEwen (1848--1924) and Victor Horsley (1857--1916) in London were the first to localize and remove epileptogenic lesions, as identified by their symptomatogenic zone, according to the pioneering work of John Hughlings Jackson (1835--1911)[@ref22]. After a long dormant stage, epilepsy surgery developed tremendously in last three decades[@ref22]. Among the drug resistant intractable epilepsy, temporal lobe epilepsy is the commonest (about 80%) and it responds beautifully to surgery[@ref11][@ref22]. Like obstructive jaundice (which is called surgical jaundice) temporal lobe epilepsy is called the surgical epilepsy. Common causes of intractable surgical epilepsy are cortical dysplasia, MTS, Temporal lobe and other lobe tumors \[DNET (Dysembryoplastic Neuroepithelial Tumor), ganglioglioma and others\],cortical atrophy, stroke, trauma, vascular lesions (arterio-venous malformations, cavernoma )etc[@ref11][@ref12][@ref22].

In case 1 the patient was suffering from intractable TLE. Imaging confirmed a epileptogenic lesion in the amygdala and hippocampal area which was a low grade ganglioglioma. Low grade ganglioglioma is one of the common benign lesions in this area causing TLE especially in children for which surgery is needed[@ref12]. Appropriate surgical intervention is usually curative.

In case 2 intractable TLE is due to MTS. This girl has history of birth asphyxia, so we can think this MTS was due to birth asphyxia which is a common cause of MTS. In case-5 intractable epilepsy was due to MTS with temporal lobe hypoplasia rather than arachnoid cyst. Epilepsy associated with MTS is usually AED resistant and needs surgery. Result of surgery in these cases is excellent. In these cases combination of AEDs with adequate dosage failed to control disabling epilepsy. In most of the cases surgery is curative if there is no other focus or at least good control of epilepsy can be achieved with AED[@ref12][@ref22].

Case 3 had an anaplastic ganglioglioma in amygdala and hippocampus as a less common cause of TLE. Surgical treatment confirms histopathology along with palliation of symptoms. Radiotherapy improves the outcome only a little. Symptoms recur along with other features suggestive of rapidly growing mass in intracranial space which is usually fatal.

In case 4, TLE was due to a large tuberculoma in medial temporal lobe. Though tuberculosis is common in this subcontinent but tuberculosis in such a situation causing TLE without the evidence of tuberculosis elsewhere in the body and without clinical features of tuberculosis is not common. Preoperatively her seizure attack was intractable. Preoperative imaging was suggestive of meningioma or ependymoma rather than tuberculosis. Peroperatively the tumor was attached with tentorium cerebelli that instigated us to believe that it was a meningioma, though consistency of the lesion was variable and peculiar. Postoperative histopathology report was astounding for us but blissful for the patient. Though neurocystocercosis, schistosomiasis in temporal lobe may cause TLE but onlyt tuberculoma causing TLE is very rare in literature.

The question of how to resect an epileptogenic focus or lesion in order to achieve seizure control is still a matter of discussion. Though in the last decade there is a tendency for smaller resections (Selective AH, Polar resection with AH, Temporal basal resection plus AH, anterior AH, lesionectomy, lesionectomy plus AH etc) in TLE . Residual tissue is a well known factor for seizure recurrence, and is, as a result of limited exposure, thought to be somewhat more frequent after AH compared with ATL. Reoperation for residual tissue removal should be considered in these patients, with additional success rates of approximately 50% for abolishing seizures.[@ref22]

Anterior temporal lobectomy is the most widely performed standard resection for TLE, and most of the desired results have been obtained with this procedure. Nevertheless, beneficial effects---especially regarding postoperative neuropsychological results---have been described for more limited temporal resections: preservation of healthy and nonepileptogenic brain tissue may improve postoperative function. Similar rates of seizure relief and side effects were obtained with ATL and AH for the treatment of TLE.[@ref7][@ref22]

We went for amygdalohippocampectomy with or without lesionectomy plus standard anterior temporal lobectomy in all cases but other form of smaller resections including selective amygdalohippocampectomy with lesionectomy could be alternative surgical options to these lesions[@ref22]. Size of the lesion, possibility of different pathology, narrow space through trans-sylvian route and possibility of manipulation and damage to critical vessels and neural structures and most importantly less familiarity of the approach along with less success rate of selective amygdalohippocampectomy in controlling epilepsy helped us to take decision in favor of trans middle temporal gyrus approach amygdalohippocampectomy with lesionectomy plus standard anterior temporal lobectomy instead of selective amygdalohippocampectomy in the hope to cure epilepsy as well as the lesion. It has been suggested that the amount of tissue resected in mesiotemporal operations is crucial for the surgical success in mesial TLE[@ref1][@ref5][@ref18][@ref20][@ref27].

In a randomized, prospective study comparing the trans-sylvian with the transcortical approach, seizure outcome was similar[@ref14][@ref21]. Middle temporal gyrus approach does not usually damage the optic radiation (Meyer loop) unless excessive backward and upward retraction or misdirection of transcortical incision is done6. In all of our cases we found no visual field defect both clinically and in perimetry.

Generally, complication rates of epilepsy surgery are relatively low and thought to be acceptable, with approximately 1 to 2% associated permanent morbidity.[@ref2] The rate of minor complications was 3.6%, and the rate of major complications was 1.26% in the Zürich series of 478 amygdalohippocampectomies. Persisting hemiparesis occurred in 0.84% patients as a result of choroidal infarcts of the internal capsule[@ref26]. Typical neurological complications after surgery for TLE include temporary dysphasia or hemiparesis as caused by manipulation-induced brain swelling or brain contusion, small vessel infarction, and hemorrhage. There are the classic surgical problems such as infection, thrombosis, etc., in the range of 2 to 4%, which rarely cause permanent damage.[@ref2] The mortality rate is clearly below 1% in most series. In our case 3 post operatively patient developed transient hemiparesis that was due to haematoma in the operative field compressing one of the crus cerebri.

Seizure control rate in MTS after surgery is excellent[@ref12][@ref22]. Certain developmental tumors, e.g., gangliogliomas and dysembryoplastic neuroepithelial tumors, can be treated with excellent seizure-control rates in most of the patients[@ref19]. Also, certain types of low-grade gliomas (e.g., isomorphic subtype of low-grade astrocytoma, pilocytic astrocytoma) can be operated on with excellent results[@ref3][@ref9][@ref15][@ref17][@ref25]. In a series limited to preoperatively tailored resections for lesional (nonsclerotic) mesial TLE, satisfactory seizure control was obtained in 86% of patients.[@ref7] Outcome with lesionectomy and corticectomy was excellent, especially when a tumor was present (95% satisfactory seizure control)[@ref23]. Although it depends more on patient selection than surgery, it should be noted that operating on children and adolescents with epilepsy is extraordinarily promising with respect to seizure control and neuropsychological and psychosocial outcomes[@ref4][@ref8][@ref10][@ref11][@ref16][@ref25]. 'Engel grading' is used for assessment of outcome of epilepsy surgery. In view of epilepsy control in our series, final comment can not be made as follow up period is still small but in this small follow up period control of seizure has remained excellent.

Conclusion {#sec1-6}
==========

Epilepsy surgery today is more effective with better seizure control rates; it is safer and less invasive with lower morbidity and mortality rates. For successful development and upgradation of epilepsy surgery program, a team of epileptologist, neuropathologist, neurophysiologist, neuroradiologist and neurosurgeon with the facilities of video EEG, MRI and other imaging facilities is very essential. Finally it should be realized that an expert epilepsy neurosurgeon is helpless without an able epileptologist who will at first get hold of the patients and participate in the management of all epilepsies including "surgical epilepsy".

The authors would like to express the deep appreciation to Prof. Dr. Atul Goel who gave training and inspiration for starting epilepsy surgery in Bangladesh in his Microneurosurgical fellowship Course at King Edward Hospital, Parel, Mumbai, India.

Comments

Patients with temporal lobe epilepsy should have adequate presurgical assessment which includes MRI, interictal and ictal EEG, neuropsychological testing, and the intracarotid amobarbital test . MRI is the neuroimaging modality of choice for patients with temporal lobe epilepsy. Coronal images are very informative for temporal lobe epilepsy. Sometimes this sequence is more informative than the axial and sagittal cuts. Thin coronal oblique slices of 1.5-2 mm with no gap using spoiled gradient recall images (SPGR) are recommended. Investigations like Positron emission tomography Single-photon emission computed tomography (SPECT) EEG plays very important role in diagnosis of temporal lobe epilepsy and should be performed in all patients with suspected temporal lobe epilepsy. Histopathology evaluation of the samples of temporal lobe excised is very important for two reasons, one it confirms that we are actually dealing with medial temporal sclerosis and the second lesion is adequately excised.
